Regulation of the K channels by cytoplasmic domains.
Regulation of intracellular potassium levels is one of the basic functions of all cells, controlling cellular osmolarity and transmitting information. In higher organisms, elaborate control of transmembrane potassium flux has evolved to endow nervous systems with the remarkable ability to transmit electrical signals between cells. Multiple genes, gene splicing, mRNA editing, and selective tetrameric assembly of K channel genes provide the basis for creating distinct electrophysiological properties at varying developmental and cellular stages. This assembly mechanism, primarily governed by the T1 domain, is under the control of intracellular signals. Atomic structures of the isolated T1 domains of Shaker and Shaw subfamilies provided us with valuable structural insights into understanding both channel assembly and functional regulation of the entire channel molecule through conformational changes.